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® System of rolls In a supercalender. 

@ The invention concerns a system of rolls in a 
supercalender, comprising a variable-crown upper 
roll (1) adjustable in zones, a variable-crown lower 
^roll (2) adjustable In zones, several Intermediate rolls 
^(3,4) placed between the upper roll (1) and the lower 
roll (2), as well as a hydraulic control system for the 
fisystem of rolls. The upper roll (1) is a stationary 
variable-crown roll, whose roll mantle (12) is sup- 
ported on the roll shaft (11) by means of hydrostatic 
52 loading elements (13) acting in the direction of com- 
COpression and by means of end bearings placed at 
Qthe ends of the roll mantle, said bearings preventing 
displacement of the mantle (12) ends in the radial 
Q« direction relative the shaft (11) of the upper rod. The 
^ lower roll (2) Is a floating variable-crown roll, whose 
roll mantle (22) is supported on the roll shaft (21) 



adjustably in the direction of compression by means 
of hydrostatic loading elements (23). According to 
the invention, the system of rolls is provided with 
position detectors (27,31) provided at the ends of the 
shaft of at least one roll, whereat the control system 
of the system of rolls is arranged, on the basis of the 
measurement impulses received by it from the posi- 
tion detectors (27,31) and from the hydrostatic load- 
ing elements (23) of at least the lower roll, to regu- 
late the positions of the rolls (1 to 4) In the system of 
rolls and to balance the forces effective in the sys- 
tem of rolls based on the measurement of position. 
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System of rolls in a supercalender 



The Invention concerns a system of rolls In a 
supercalender, comprising a variable-crown upper 
roll adjustable In zones* a variable-crown lower roll 
adjustable in zones, several intermediate rolls 
placed between the upper roll and the lower roll, as 
well as a hydraulic control system for the system 
of rolls. 

During operation, the system of rolls in a 
supercalender is deflected, which results mainly 
from the journaiiing of the intermediate rolls In the 
system of rolls. This is why, at present, In super- 
calenders, variable-crown rolls, in particular rolls 
adjustable in zones, are used commonly as the 
upper and lower rolls. In principle, the variable- 
crown rolls and the rolls adjustable In zones may 
be either stationary, i.e. rolls in which the roll 
mantle Is mounted at its ends relative the roll shaft 
by means of bearings so that the positions of the 
ends of the mantle cannot be changed relative the 
shaft,but, in stead, in the area between the ends, 
the roll mantle can be deflected relative the roil 
shaft, or then, the rolls may be floating, i.e. rolls in 
which the roll mantle can also move at its ends 
relative the roll shaft In the direction of compres- 
sion. 

In supercaienders, a solution Is known In prior 
art wherein a stationary variable-crown roll is used 
as the upper roll and as the lower roll in the system 
of rolls. In such a system of rolls, however, a 
considerable drawbacic consists of vibrations of the 
system of rolls, which are seen as inferior paper 
quality. The properties of attenuation of vibrations 
of a system of rolls are quite poor if both the upper 
roll and the lower roll are stationary variable-crown 
rolls. 

Moreover, in prior art, solutions are known in 
which both the upper roil and the lower roll are 
floating variable-crown rolls, or in which the upper 
roll is floating and the lower roll is stationary. A 
floating upper roll, however, involves the consider- 
able drawback that, when the roll shaft is loaded by 
means of external loading means, the upper roll 
cannot be made straight, because at the ends of 
the upper roll there are no bearing loads. In such a 
case, the distribution of the linear load at the upper 
roll cannot be made straight, and the profile of the 
linear load cannot even be made sufficiently ac- 
curate. Moreover, some paper qualities require rel- 
atively low levels of linear load, in which case the 
mantle of a floating upper roll cannot be placed in 
the correct position within the zones, but often the 
nip between the upper roll and the topmost inter- 
mediate roll may even remain open in the lateral 
areas. In connection with a floating upper roll, at- 



tempts have been made to conrect the deflection 
by means of counter-zones provided in the area of 
the ends of the roll mantle, the direction of effect of 
said counter-zones being opposite to the direction 

5 of compression. However, the deflection cannot be 
conrected by means of the counter-zones either, 
because the roll mantle is very stiff. 

A floating upper roll further involves the 
drawback that the upper roll must be positioned 

TO from time to time. e.g.. owing to leakages in the 
hydraulic pressure cylinders acting as external 
loading means. Moreover, positioning must, of 
course, be carried out always when the size of the 
intermediate rolls is supposed to be changed. 

75 Moreover, the requirements of accuracy of the po- 
sitioning are very high, and since the positioning is 
canied out by means of hydraulic cylinders, these 
form a critical point in view of the hydraulic system 
of the set of rolls, because the pressures effective 

20 in the hydraulic cylinders are very high. 

The object of the present Invention Is to pro- 
vide an improvement over the prior-art solutions 
and. moreover, to avoid the drawbacks of said 
prior-art solutions. In view of achieving this, -the 

25 invention is characterized in that the upper roll Is a 
stationary variable-crown roll, whose roll mantle is 
supported on t^e roll shaft by means of hydrostatic 
loading elements acting In the direction of com- 
pression and by means of end bearings placed at 

30 the ends of the roll mantle, said bearings prevent- 
ing displacement of the mantle ends in the radial 
direction relative the shaft of the upper roll, that the 
lower roll Is a floating variable-crown roll, whose roll 
mantle is supported on the roil shaft adjustably In 

35 the direction of compression by means of hydro- 
static loading elements, and that the system of rolls 
is provided with position detectors provided at the 
ends of the shaft of at least one roll, whereat the 
control system of the system of rolls Is anranged. 

40 on the basis of the measurement Impulses re- 
ceived by it from the position detectors and from 
the hydrostatic loading elements of at least the 
lower roll, to regulate the positions of the rolls in 
the system of rolls and to balance the forces effec- 
ts tive in the system of rolls based on the measure- 
ment of position. 

As compared with the prior-art solutions, by 
means of the invention a number of advantages are 
obtained, whereof, e.g., the following should be 

50 mentioned. As compared with the case in which 
both the upper roll and the lower roll are stationary 
variable-crown rolls, substantially better properties 
of attenuation of vibration are achieved by means 
• of the Invention, because in the solution In accor- 
dance with the invention, the pistons in the zones 
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Of the floating lower roll act as elements that at- 
tenuate vibration. Moreover, the vibrating mass In 
the lower roll is smaller than in the case of a 
stationary lower roll. 

On the other hand, compared with a floating 
upper roll, the following advantages are obtained 
by means of the invention. The diameter of a 
stationary roll becomes smaller than that of a float- 
ing roll, with the consequence that the stationary 
upper roll can be deflected into the correct position 
more readily. In such a case, the distribution of the 
linear toad in the uppermost nip becomes better. 
The end bearings of the stationary roll fonm "one 
more zone" at the ends of the roll, whereby, when 
the roll shaft is loaded by means of external load- 
ing means, the roll can be deflected down at the 
ends and up at the middle more readily. The level 
of the linear load in the system of rolls is regulated 
by means of the external loading means; only 
correction of the level of linear load Is carried out 
by means of the zones in the variable-crown roll. 
Moreover, by means of the external loading means, 
it is possible to reduce the weight of the roll to a 
level lower than its own weight, which gives a 
significant advantage in the case of certain paper 
qualities, for certain paper qualities require very 
low levels of linear load. By means of the equip- 
ment in accordance with the invention, good prop- 
erties of profllation are obtained with low linear 
loads. Since, in the invention, a stationary variable- 
crown upper roll is used, the shaft of the upper roll 
does not have to be positioned equally accurately 
as in the case of a floating upper roll. 

The other advantages and characteristic fea- 
tures of the invention come out from the following 
detailed description of the invention, wherein the 
invention is described with reference to the figure 
in the accompanying drawing. The figure in the 
drawing is a schematical illustration of a system of 
rolls in accordance witii the invention partly In 
section and. moreover, the drawing is a schemat- 
ical illustration of the control system of the system 
of rolls. 

In the figure in tiie drawing, the upper roll in 
the system of rolls of a supercalender is denoted 
with the reference numeral 1 . The upper roll 1 is a 
stationary variable-crown roll, which comprises a 
roll shaft 11 and a roll mantle 12, the mantle being 
supported on the shaft 11 by means of end bear- 
ings (not shown) as well as by means of hydro- 
static loading elements 13. which have been di- 
vided into zones in the direction of width of ttie roll 
1. 

The shaft 11 of the upper roll is supported on 
the frame of the supercalender by means of exter- 
nal loading means 14. i.e. upper cylinders, which 
are used for regulating the level of tiie linear load 
in U^e system of rolls. The upper cylinders 14 are 



dual-action cylinders, so that by their means it is, 
on one hand, possible to increase the level of linear 
load in the system of rolls In the desired way. and. 
on the other hand, by their means it is possible to 

5 reduce the load caused by the upper roll 1 to a 
level lower than tiie roll's own weight As tiie upper 
cylinders 14, it is advantageously possible to use 
differential cylinders, In which case a leakage in the 
cylinders has no essential effect on tiie position of 

70 the roll shaft 11 or on the level of linear load in the 
set of rolls. 

The lower roll in tiie system of rolls is denoted 
witii ttie reference numeral 2. and said lower roll is 
a floating variable-crown roll, which comprises a 
75 roll shaft 21 as well as a roll mantle 22 that Is 
rotably supported on the roll shaft 21 exclusively 
by ttie Intenmediate of hydrostatic loading elements 
23. Thus, tiie mantie 22 of ttie lower roll is not 
supported on the shaft 21 by means of stationary 
20 end bearings. Moreover, In the embodiment of the 
figure, the lower roll 2 is provided with external 
loading means 24, i.e. lower cylinders, by means of 
which the position of tiie lower roll 2 can be al- 
tered. Between the upper roll 1 and the lower roll 2, 
25 in the conventional way, a number of Intermediate 
rolls are provided, of which said intermediate rolls 
the lowenmost and the uppermost intermediate rolls 
3 and 4 are shown in the figure in the drawing. 
Further, In the figure in tiie drawing, tine upper nip. 
30 i.e. tiie nip between tiie upper roll 1 and the 
uppermost intermediate roll 4, Is denoted with the 
reference symbol Ni and. correspondingly, tiie 
lower nip. i.e. the nip between the lower roll 2 and 
tiie lowermost intermediate roll 3. is denoted with 
36 tiie reference symbol N2. 

The hydraulic system of ttie system of rolls of 
a supercalender in accordance with the invention Is 
provided with a hydraulic pump 6, which supplies 
the pressure medium, e.g. hydraulic fluid, to tiie 
40 upper cylinders 14. to the lower cylinders 24, and 
to ttie hydrostatic loading elements 13 and 23 of 
the upper and lower roll. The pressure medium is 
supplied to the loading means 14 and 24 of the 
upper and lower roll tiirough the regulating valves 
45 15 and 25 and, correspondingly, the pressure me- 
dium is passed to the hydrostatic loading elements 
13 and 23 of tiie upper and lower roll through 
separate regulating valves 16 and 26. As was al- 
ready stated above, botii in the upper roll 1 and in 
so the lower roll 2. the hydrostatic loading elements 
13 and 23. respectively, have been divided into 
zones in the direction of width of tiie rolls, whereby 
there Is a regulating valve 16 and 26. respectively, 
of its own for each zone in the hydraulic system. At 
55 both ends of the shaft 21 of the lower roll, position 
detectors 27 are installed, which measure the posi- 
tion and straightness of the lower roll 2. Moreover, 
at each end of the lowermost intermediate roll 3, 
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corresponding position detectors 31 are provided, 
which measure the straightness of said internnedi- 
ate roll 3. The position detectors 31 may be pro- 
vided at the ends of any of the intermediate rolls 
3,4, but the most advantageous effect Is obtained 
by placing the position detectors exactly at the 
ends of the lowermost Intermediate roll 3. 

The system of rolls of a supercalender in ac- 
cordance with the invention is further provided with 
a control computer 5 that controls the hydraulic 
system of the set of rolls. The control computer 5 
regulates the regulation valves 15 and 25 for the 
external loading means of the upper and lower roll 
and the regulation valves 16 and 26 for the hydro- 
static loading elements in the upper and lower roll 
in accordance with the starting data given and with 
the control Impulses received. The necessary regu- 
lation control impulses are received by the control 
computer 5, on one hand, from the position detec- 
tors 27 and 31 of the lower roll 2 and the inter- 
mediate roll 3, the control computer 5 constantly 
adjusting the position of the lower roil 2 and the 
straightness of the system of rolls correctly In 
accordance with the impulses given by said posi- 
tion detectors 27 and 31. On the other hand, the 
control computer 5 receives control impulses from 
the hydraulic loading elements 13 and 23 of the 
upper roil and of the lower roll 2. From the zone 
pressures of the loading elements 23 of the lower 
roll 2, the control computer calculates the weight of 
the system of rolls, and from the weight of the 
system of rolls it further calculates the loading of 
the system of rolls. Thus, in accordance with the 
control impulses received from the hydrostatic 
loading elements 13 and 23, the control computer 
5. on one hand, adjusts the upper cylinders 14 so 
as to provide the correct level of linear load. On the 
other hand, the control computer 5 regulates the 
regulation vaives 16 and 26 of the hydrostatic load- 
ing elements 13 and 23 of the upper and lower roll 
so as to adjust the linear load to the correct values 
across 'the width of the system of rolls. Thus, the 
forces effective in the system of rolls can be bal- 
anced on the basis of measurement of the position. 

The invention is not confined to the embodi- 
ment shown In the accompanying schematical 
drawing alone, but the various embodiments of the 
invention may show variation within the scope of 
the inventive idea defined In the accompanying 
claims. 



tween the upper roll (1) and the lower roll (2), as 
well as a hydraulic control system for the system 
of rolls, characterized In that the upper roll (1) is a 
stationary variable-crown roll, whose roll mantle 

5 (12) is supported on the roll shaft (11) by means of 
hydrostatic loading elements (13) acting in the di- 
rection of compression and by means of end bear- 
ings placed at the ends of the roll mantle, said 
bearings preventing displacement of the mantle 

10 (12) ends in the radial direction relative the shaft 
(11) of the upper roll, that the lower roll (2) is a 
floating variable-crown roll, whose roll mantle (22) 
Is supported on the roll shaft (21) adjustably In the 
direction of compression by means of hydrostatic 

IS loading elements (23), and that the system of rolls 
is provided with position detectors (27,31) provided 
at the ends of the shaft of at least one roll, whereat 
the control system of the system of roils Is ar- 
ranged, on the basis of the measurement impulses 

20 received by it from the position detectors (27,31) 
and from the hydrostatic loading elements (23) of 
at least the lower roll, to regulate the positions of 
the rolls (1 to 4) In the system of rolls and to 
balance the forces effective in the system of rolls 

26 based on the measurement of position. 

2. System or rolls as claimed in claim 1 , char- 
acterized in that the position detectors (27) are 
mounted at least on the shaft (21) of the lower roll 
to measure the position of the shaft of the lower roll 

30 relative the frame of the system of rolls. 

3. System of rolls as claimed in claims 1 and 
2. characterlzedin that a position detector (31) is 
also mounted at the ends of at least one Intermedi- 
ate roll (3.4) to measure the position of the inter- 
as mediate roll relative the frame of the set of rolls. 

4. System of rolls as claimed In claim 3, char- 
acterlzedin that the position detectors (31) are 
mounted at the ends of the lowermost intermediate 
roll (3). 

40 5. System of rolls as claimed in any of the 
preceding claims, characterlzedin that besides 
using the impulses received from the position de- 
tectors (27.31) as regulating quantities, the regulat- 
ing system of the system of rolls also uses the 

45 zone pressures of the hydrostatic loading elements 
(23) of the floating lower roll (2) as regulating 
quantities for determining the loading of the system 
of rolls. 

50 



Claims 

1. System of rolls In a supercalender, compris- 55 
ing a variable-crown upper roll (1) adjustable in 
zones, a variable-crown lower roll (2) adjustable in 
zones, several intermediate rolls (3,4) placed be- 
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